For separating 14C-labeled tobacco mosaic virus (TMV) from infected Nicotiana glutinosa leaves exposed with 14CO2, agar-gel filtration was successfully utilized. The 14CO2 fixed through photosynthesis effectively incorporated into TMV in the infected leaves and the radioactive virus was completely separated from leaf components by this method with the column packed with 4% agar chips having a 30-60 mesh.
Introduction
Steere and Ackers4) described the use of columns of granulated agar-gel for purification and separation of viruses. We have attempted to apply the similar columns for tobacco mosaic virus (TMV) separation from infected Nicotiana glutinosa leaves, in which the rate of virus multiplication is reasonably far less than that in Nicotiana tabacum var. Bright
Yellow, a systemic host for TMV. Since 14CO2 fixed through photosynthesis can effectively incorporate into TMV in tobacco leaves3,9), this method was utilized to estimate the rate of TMV multiplication in N. glutinosa leaves.
Citrinin ( Fig. 1 ) has a remarkable inhibitory effect on local lesion formation on N. glutinosa leaves caused by TMV7). The inhibition mechanism, including the inhibition of oxidases activities8), of virus multiplication and of ribosomal RNA synthesis6) in tobacco and N.
glutinosa leaves was reported. The 14C-labeled TMV yield would be increased in proportion to the increase in the pool 14C level.
In conclusion, the present method can be utilized successfully in the study of TMV multiplication in N. glutinosa leaves.
Effect of citrinin on local lesion formation on and TMV multiplication in N. glutinosa leaves Ten to twelve detached leaves of N. glutinosa were exposed to 14CO2 for 48 hours immediately after inoculation with 0.1mg/ml of TMV, infiltrating 25ppm citrinin solution through the petiole into leaves. Relative number of local lesion formed on citrinin-treated leaves was 1.4% of that of untreated ones. As shown in Fig. 4 , the radioactivity of 14C-labeled TMV from the same treated leaves decreased by about 20% of the untreatment.
In this case, the amount of citrinin infiltrated in N. glutinosa leaves for 48 hours through the petiole during 14CO2-exposure, was estimated to be 3-4 times of that in the leaves treated under the atmospheric presssure6,7), because an air-pressure in the chamber was reduced owing to the adding of 14CO2, thus strongly inhibiting both local lesion formation and virus multiplication even at the low concentration, 25ppm. The inhibitory effect of citrinin on local lesion formation far exceeded that on virus synthesis in all experiments.
It is unknown whether or not citrinin acts on photosynthetic CO2 fixation.
In the case of 24 hours' 14CO2-exposure to the leaves treated with 10ppm citrinin immediately or 24 hours after inoculation, effects of citrinin were also recognized, as given in Fig. 5 .
Even at 24-hour infection stage when local lesions Citrinin-treated and infected twelve leaves were exposed to 14CO2 for 24 hours. (a) 24-hour infected.
(b) 24-hour infected and treated for 24 hours immediately after inoculation.
(c) 48-hour infected.
(d) 48-hour infected and treated for 24 hours 24 hours after inoculation.
Symbols: see Fig. 2 .
did not appear, TMV has already been synthesized in N. glutinosa leaves in some degree (Fig. 5a ).
Radioactive virus was also detected in the leaves treated with citrinin during 0-24 hours after inoculation, but the virus content decreased by 20% of the untreatment (Fig. 5b) . On the other hand, the amount of TMV synthesized in the leaves developing local lesions at 48-hour increased twenty times as much as that at 24-hour infection stage, when leaves were exposed to 14CO2 at 24 hours after inoculation (Fig. 5c) . It seems that the virus rapidly multiplied concomitantly with the lesion production during 24-48 hours after inoculation.
In the case of citrinin-treatment, 14C-labeled TMV content and the number of local lesions were 40 and 1% of the untreatment, respectively (Fig. 5d ).
These data show that even when treated 24 hours after inoculation, citrinin strongly inhibited local lesion formation, whereas the inhibitory effect on virus multiplication decreased in comparison with the treatment at the time immediately after inoculation. Citrinin may act considerably on virus synthesis when treated during the early infection stages, by the different way from the inhibitory mechanism against local lesion formation on N. glutinosa leaves.
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